Volume composition of the lateral cervical nucleus in the cat. I. A stereological and electron microscopical study of normal and deafferentated animals.
The neuropil of the lateral cervical nucleus (LCN) has been studied by means of ultrastructural stereological methods. Estimates of the fractional volumes of axons, glial cells (three types), extracellular space, boutons, bouton mitochondria, dendrites, dendritic mitochondria, neuronal somata and blood vessels were calculated for four normal cats and eight cats which had been subjected to spinal deafferentation 2, 4, 9, and 14 days before perfusion. 14 days after operation the fractional volume of boutons and dendrites in the nucleus was considerably lower on the operated side, corresponding to a reduction of 67% and 64% respectively. The bouton reduction was higher than could have been expected from findings in earlier qualitative studies. The reduction in dendritic volume, which was already present after 4 days, had not been detected in earlier studies of the LCN. Dark dendrites were found both in normal animals and on the normal and operated sides in operated animals. The variation from animal to animal was great but the figures for the deafferented sides were significantly higher. The general value of the stereological technique in ultrastructural neuroanatomical research is discussed and it is concluded that quantitative methods are more sensive to small and gradual changes and should give a better estimation of transneuronal effects and of the amount of degeneration than purely qualitative methods.